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AS Unit 1: Basic Biochemistry and Cell Organisation 
 
Name: Date: 
 
Topic 1.4 Biological Reactions are Catalysed by Enzymes – Page 1 
 
From the syllabus: 

 

 
 
 
l.  Introduction to Enzymes 
  Completed 
1. Go through the PowerPoint on Enzymes  
2. Read the following: 

• Rowlands p45-50 
• Toole p35-44 
• Hand out Enzyme Activity 
• Hand out Factors Affecting Enzymes 
• Hand out Enzyme Catalysis 

 

3. Complete the tasks on pages   
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End of topic check list for BIOLOGICAL REACTIONS ARE CATALYSED BY ENZYMES 
 
Tick as appropriate: 
RED: I do not know about this 
AMBER: I have heard about this but have not learned this yet. I am unsure on this. 
GREEN: I have heard about this and I have learned this. I am confident about this. 
 

Topic RED AMBER GREEN 

1. The general characteristics of enzymes are due to their 
biochemical nature as globular proteins, showing 
specificity, requiring certain conditions and with a mode 
of action lowering the activation energy of a reaction. 

   

2. The substrate binds to part of the protein called the 
active site. 

   

3. Understand the action of enzymes explained in relation 
to enzyme structure - lock and key hypothesis; the 
theory of induced fit, whereby the specific substrate for 
the enzyme alters the shape of the active site on 
binding as illustrated by lysozyme 

   

4. Enzymes are proteins made inside living cells but may 
act inside the cell (intracellular) or outside 
(extracellular) such as the digestive enzymes of the 
alimentary canal. 

   

5. The rate of an enzyme catalysed reaction increases with 
increasing temperature due to increased frequency of 
collisions as shown by a graph. 

   

6. The rate of an enzyme catalysed reaction will vary with 
changes in pH as shown by a graph. 

   

7. The rate of an enzyme catalysed reaction will vary with 
changes in enzyme concentration as shown by a graph. 

   

8. The rate of an enzyme catalysed reaction will vary with 
changes in substrate concentration as shown by a 
graph. 

   

9. Know about the need for buffers in enzyme 
experiments and the requirement for adequate controls. 

   

10. Environmental conditions such as temperature and pH 
change the three dimensional structure of enzyme 
molecules. Bonds are broken and hence the 
configuration of the active site is altered. 

   

11. High temperatures and extreme changes in pH cause 
permanent change in protein structure, causing 
denaturation. 

   

12. Small changes in pH cause small reversible changes in 
enzyme structure, extreme changes causing 
inactivation. 

   

13. Inhibition is when enzyme action is slowed down or 
stopped by another substance. 

   

14. Enzyme inhibition may be competitive whereby an 
inhibitor, which is structurally similar to the substrate, 
associates with the enzyme active site. If the substrate 
concentration is increased so will the rate of reaction. 

   

15. Non competitive inhibition involves an inhibitor 
combining away from the active site often altering the 
enzyme shape as illustrated by potassium cyanide. The 
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rate of reaction is unaffected by substrate 
concentration. 

16. When a mixture is passed over the enzyme a reaction 
occurs. The energy released is proportional to the 
concentration of the substrate and is converted into 
electrical impulses.  Consequently an accurate digital 
display of concentration is produced e.g. glucose 
oxidase electrode detects glucose in blood.  

   

17. An enzyme can detect the presence of its substrate 
even in very low concentrations. 

   

18. The enzyme is immobilised so its structure is stabilised 
in an inert support e.g. on alginate beads or gel 
membrane. 

   

19. Industrially an immobilised enzyme can be recovered 
for re-use. Therefore, a small amount of enzyme may 
be used to carry out a large-scale reaction. 
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Questions	
  on	
  Enzymes	
  
	
  

1. Enzymes are described as being globular proteins, what does this mean? 
 

2. What bonds maintain the structure of a globular protein? 
 

3. Enzymes are also described as biological catalysts.  Why is the term biological used?  What are the 
features of catalysts? 

 
4. Draw an enzyme and label the active site.  Annotate the diagram to explain the significance of the 

active site.  
 

5. Draw an enzyme substrate complex and explain its significance. 
 

6. Distinguish using diagrams the features of the two main proposed models for enzyme action. 
 

I The Lock and key 
II The Induced Fit 

 
7. Define the following terms: 

• Activation energy 
• Exergonic reaction 
• Endergonic reaction 
• Catabolic reaction 
• Anabolic reaction 

 
8. Sketch two energy profiles, one for an endergonic reaction and one for an exergonic reaction.  Are 

anabolic or catabolic reactions exergonic? 
 
9. Sketch a graph to show how substrate concentration affects the rate of an enzyme controlled 

reaction. Annotate the graph to explain what is happening at each stage; ensure that you use the 
term maximum turnover number. 

 
10. Sketch a graph to show how temperature affects the rate of an enzyme controlled reaction.  

Annotate your graph to explain what is occurring at each stage.  Make sure that you include the 
terms kinetic energy, successful collisions, bonds, optimum temperature, active site and 
denaturation. 

 
11. What is the Q10 coefficient for enzyme reactions? 

 
12. Sketch a graph to show how pH affects the rate of an enzyme controlled reaction.  Annotate your 

graph to explain what is occurring at each stage. 
 

13. Using the information on the beginning of the next page – explain what happens when an enzyme 
denatures.  Explain how temperatures above the optimum or extreme changes in pH can bring 
about denaturation. 

 
 
 
 
 
 



1.4	
  Page	
  1	
  –	
  Introduction	
  to	
  Enzymes	
   S.	
  Preston	
   	
   10	
  
 



1.4	
  Page	
  1	
  –	
  Introduction	
  to	
  Enzymes	
   S.	
  Preston	
   	
   11	
  

14. Sketch a graph to show what happens when the enzyme concentration is increased in an enzyme 
controlled reaction.  On the graph draw 2 lines, one that shows what happens when substrate is 
fixed and one, which shows what happens when substrate concentration is in excess. 

 
15. Metabolism is described as being a series of enzyme-controlled reactions.  Give 3 examples of 

metabolic pathways found in humans. 
 

16. What are meant by the terms intracellular and extracellular?  Give 3 examples of enzymes that act 
on an intracellular level and 3 examples of enzyme that will act extracellular level. 

 
 
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  


